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GLASS CONTAINER TRANSPARENT COATING SYSTEM 

REFERENCE TO RELATED APPLICATIONS 
This application iis a continuation- in-part of 
V^O^pplication no 07/267 , 877 f il*d November 7 , .. 1988, and 
5 is related to concurrently filed applications : having 
attorney docket numbers A-5477- 1 , A- 563 6 and A- 563 7, 
the disclosures of said applications being 
incorporated by reference herein . ' 

BACKGROUND OF THE INVENTION \ 
10 ' The present invention is directed to a technique 

for protecting glass containers, and more particularly 
to a technique for applying a coating to protect a 
label and impart high impact and abrasion resistance , 
to the glass container. 
15 There is an ongoing program in the container 

industry to reduce the weight of the container by 
reducing wall thickness. Specifically, this is being 
accomplished by more uniformly distributing the glass 
: . throughout the:^nt^^: ; /^e.^b^hg^glass'. from the 
20 heavy wall- areas to the inherently thinner wall areas, 
while at the same time reducing the amount of glass 
used, thereby reducing the weight. How thin the glass 
may be and still meet internal pressure and external 
impact requirements is influenced largely by th 
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strength of the glass and the geometry of the 

/V;;,;;^.,-:;.-; container. ■ '. 

The benefits of reduced weight are economic: 
lower gl ass melting fuel and material costs, higher 
5 container manufacturing speeds (lower cost) and 
reduced product shipping costs. 

Another factor influencing the strength of any 
given container is the degree to which the atiter 
surface has been: scratched, abraded or flawed, where 
10 thi s surface damage occurs and how subsequent internal 

pressure or external forces are applied. Because of 
" the countless combinations possible, it is beneficial 
to -protect the outer glass container qurf ace from 
damage/ 

15 To date, protection of the outer surface of the 

container has been accomplished by surface treatment 
during the container manufacturing process^ using 
vapor and spray devices to provide lubricity to the 
contact surf aces before the containers are subjected 

20 to the potentially damaging automatic conveying, 

inspection, washing, filling and labeling ope rat iohs. 

During those conveying operations, the containers 
are subject to considerable line pressures as well as 9 
abrading of one container against another. Surface 

25 damage may result and, if severe enough, may result in 
a weakened bottle. 
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As glass container production rates increase, this 
frequency and severity of impact and abrasion 
' increased ..• : '. 

The very thin films provided by the techniques 
practiced today provide some abrasion protection but 
little impact protection. 

SUMMARY OF THE INVENTION 
It is an object of the present invention, with 
certain variations, to overcome the aiboyie -de scribed 
limitations of prior art glass container surface 
protection and to foster further glass container 
weight reductions without increasing risks to the 
consumer. 

Mp r e pa r t i cu 1 a r 1 y it is an object of this 
invention to provide a glass container coating which 
is durabi e : : hi ghly impact ire sistant ; andt whi ch erihanpes 
the appearance of the glass container to which it is 
applied. 

It is a further object of the invention to 
provide a coating which can be used not only to 
provide impact and abrasion resistance to the 
container itself but which can also be used to overlay 
and protect a label applied to a container, and which 
improves the labeled container appearance, durability 
and impact resistance as well; 
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It i 8 a further ob j ect of the invention to 
provide a technique for producing the coated 
containers at production line rates, i.e., 500 
containers/minute. 
5 Th and advantages of the 

invention are achieved by using heat- or UV-curable 
acrylic materials as container protection coatings. 
One such material is a UV-curable acrylic composed of 
film formers, resins, reactive diluents and additives 
10 .; • and butyl acetate solvents . The material is typically 
sprayed on the bottle /sol vent flashed off and the 
remaining solids cured with ultraviolet light: . The: 
resulting coating is at once scratch and abrasion 
resistant , impact resistant and retains a high gloss 
15 throughout its life . Impact resistance of containers 
with the topcoat has been demonstrated at 30% to 40% 
greater than like containers with existing surface 
treatments. Other demonstrations of water immersion 
for extended time have been successful 
20 witt ho loss of adhesion or abrasion resi stance . 

BRI EF DESCRI PT IOll OF THE DRAWINGS 
The invent ion Will be more clearly unde r s tood 
from the following description in conjunction with the 
accompanying drawing, which illustrates a bottle 
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processing system for practicing the present 
invention. ; 



DETAILED DESCRIPTION OF THE INVENTION 
The methods described can be scaled for various 
production rates and be operated in line with 
container production. 

It is common practice in the glass container 
industry to coat the container outer surface with a 
tin oxide film prior to annealing and with a second 
fii mi e .g polyethylene, '. after annealing. According 
to this invention, the tin oxide film i^ eliminated 
and a film of a material such as ammonium stearate is 
deposited after annealing. The topcoat, and ammonium 
stearate are compatible with one another, to insure 
optimum adhesion of the topcoat to the glass surface 
while also providing lubricity adequate for conveying 
through the glass plant operations prior to 
application of the topcoat. 

If operated in conjunction with a labelling 
system such as disclosed in copending U.S. patent 
application identified by attorney docket number A- 
5477-1 filed concurrently herewith, the bottles are 
container is heated to a temperature of 200 °F in any 
one of a number of ways familiar to those of skill in 
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The grippe r devices are attached to a conveyor 
network whose design allows for spacing of the glass 
containers to optimize the coating and curing of the 
coating materials : The grippe rs should also be 
5 ; designed for r the container at the spraying : 

and curing position to insure uhi form coating and 
processing. 

Rather than spraying, the application of the . 
coating solution could be accomplished by belt or 

10 roller coating as described in copending application 

A-5477-1 identified above. Alternative methods of 
applying the tope pat include, but are not limited to, 
the use of a roller shaped to conform to the contour 
of the container , a belt flexible enough to conform to 

15 the container contour, or flowing the coating over the* 

container while it is slowly rotated. Dipping may 
al so be advantageous. Each option has its own merits 
and must be weighed against economics , quality and 
• . production rates . 

20 The containers are then conveyed to an 

ultraviolet light cure chamber designed to provide the 
necessary ultraviolet light exposure to completely 
cure the topcoat. It has been demonstrated that an 
energy level of 300 watts/in. for 6 seconds insures a 

25 complete cure. This is at a distance of 6 W from the 

U-V System Lamp. 
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Immediately following cure of the topcoat , the 
container can be packaged for shipment and subsequent 
wash, filling and pasteurization, if required, by the 
various food arid beverage packaging operations, 
5 The single figure herein illustrates the use of 

the present invention in conjunction with the 
labelling system described in copending application A- 
5477-1. The coating with ammonium stearate would be 
performed before the bottles are received at the upper 
10 .V ... right of the figure along a conveyor 100. The bottles 
would then be transferred to a loading station 104 one 
at a time by a star wheel control device 102. The 
bottles are then moved downwardly onto an indexing 
table 106 by means of a suitable placement device. 
15 The indexing table 106 will include container holders, 
e.g., suction holders or the like, which are arranged 
in groups of three, with each group of three being 
arranged recti linearly. There may be supports at the 
: neck of each container to absorb pressure during the 
20 container transfer. 

After loading three bottles onto the indexing 
• table 106, the indexing table is then rotated 
counterclockwise from the loading station to a 
container orienting station generally designated at 
25 reference character 108. If desired or necessary for 

the particular type of container and label being used, 
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ther container may here be rotated to a particular 
bri en tat ion v a 1 though thi s : wi 11 be tinned ess ary in maiiy 
container label The rotating of the 
container would p be performed by rotation bf 

5 individual cphtaiii^ cups on the 

indexing table id6 un^ is 
detected, e.g., by suitable photo-electric means, at 
which point the holders would be locked in their 
correct positions. (If locked, they will have to be 
10 unlocked prior to the label application step, as the 
label appli c at i oh step requi res rotation of the 
bottles as wi 11^ ^ detail belowv ^ 

If it is de disable to burn of f residual 
lubricant , this cart be dbn6 at station 108, in 
15 addition to proper orienting of the bottles , 

preferably by an oxidizing flame but alternatively b^ 
other means such as corona treatment, this is 
generally hot necessary in the preferred eimbpdiment 
herein, since the ammonium strearate appears to be 
20 sufficiently evaporated by the residual heat of the 

bottles. 

After proper orienting of the bottles and removal 
of lubricant, the indexing table 106 is further 
rotated to bring the bottles to the label transfer 
25 station where the labels are applied, and the indexing 
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table is then rotated to a coating station 114 where 
the coating of this invention is applied. 

The indexing table 106 is then further rotated to 
bring the labeled and coated bottles to an Unload 
station where each container i BV(^^p»4^':pfi^"»'' 
container conveyor . There are a number of yaiyS; in 

which the bottles could, be t^oyi'^-h-'^i/.^ 6 ^^*^ 1 -^^^^:'- 
be removed from;: the indexing table 106 to a : single 
conveyor 120, taking care to ensure that the coatings 
are not disturbed. It may, be necessary, with 
: suitable care taken, 1:6 use an air kni f e , Jfc may , ; 
however .' be necessary to move the bottles by clamping 
them at their "finish" and carrying them onto the 
conveyor 120 in a known manner. 

It is also to be remembered that the bottles are 
held in groups of three on the indexing table 106. In 
the ''interest of speed, it would be pbssible to arrange 
three separate conveyors 120 each for receiving one of 
: :vthe^ three bottles in each group from the indexing 

20 ' table 106. '" 

Once on the conveyor 120, the coating oh the 
bottles is cured in a suitable manner, e.g., by heat 
or u-V energy . For speed, it would be desirable to . ; . 
position U-V lamps on either side of each Container. 
If desirable, it would also be possible to rotate each 
container by 90° during the curing process to provid 



15 



25 
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full coverage of the container by the opposing lamps. 
After the curing process^ the cbnveyor 120 carries the 
bottles; to a farther container inspection area (if 
desired) and thence to a packing or filling station. 
5 A topcoating material as described herein will 

increase abrasion and impact resistanpe of the glass 
container y will be waterproof and unaffected by the 
contents of any food or beverage, will be glossy and 
; ; V-;-Viri not be abraded by like material y and will cover 
10 f laws and Irregularities the surf ace of glass 

containers such as to render them nearly invisible, 
it will also bond to a protective labels 

: It will be* appreci ated that f ur the r modi fi cations 
iOcbuld be made to the embodiment disclosed above while 
15 still obtaining may of these advantages and without 
dejpartihg from the spirit arid scope of the invention 
as described in the appended claims . 
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WHAT IS CT.ATMF.D IS: 

1. A glass container coating material comprising 
a heat-curable acrylic. 

^ 2 ..?':• A gl ass cont a irie r coat i ng } material comprising 
an ultraviolet-curable acrylic. 

3. a glass container coating material according 
/to *lairo 1 ; including agents for blocking transmission • 
of ultraviolet light. 

4. A glass container coatihg material according 
to claim 3, wherein said coating material is 
substantially colorless 

5 i- A glass container coating material according .. 
to claim 1, having a higher abrasion resistance than 
glass." 

6. A glass container coating material according 
to claim 2, having a higher abrasion resistance than 
glass. 

\: : ::7V A method of coating a glass container, 
comprising the steps of applying an acrylic coating, 
and curing said acrylic coatihg. 

8. A method according to claim 7, wherein said 
curing step comprises heating said container . 

g. a method according to claim 7 , wherein said 
curing step comprises irradiating said container with 
ultraviolet light. 
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10 . A method according tp claim 7 ^further 
comprising the step of applying a label to said 
container prior £6 application of said acrylic 
cbatiiigr. • 

11. A method according to claim 7 f wherein said 
acrylic material substantially covers flaws and 
irregularities oh the surface of said container to 

s i gni f 1 c arit iy <te c re as e the vi s ibi 1 i ty hereof to the 
human eye. 
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102 STAR WHEEL CONTROL 




FIGURE 
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